INTRODUCTION
Many types of steel, alloys and cast irons can be difficult-to-machine. In terms of machining, it can be noted that for all of these materials, common technological conditions and evaluation of current, new, and developing material properties can be specified. Some characteristic properties of machined materials, such as material structure and physicochemical properties, allow for the most convenient cutting material and tools to be chosen.
The cutting tools machining efficiency depends on the correct choice of the following inseperable factors: machining material, machine tool power, maximum speed, machine tool and fixture status [7] . Effective machining requires the equipment with suitable cutting tools and the determination of a suitable feed rate. The alloys are mechanically reinforcement by the process of cold forming making it necessary to avoid interruption of the cut [1] . The availability of super alloys throughout the past decades has led to a continuous increase in turbine entry temperatures and this trend is expected to continue. Future direction in alloy development focuses on the reduction of weight, improvement in oxidation and corrosion resistance while maintaining the strength of the alloy. Another focus of the alloy is to reduce the cost of super alloys.
THERMAL LOADING OF THE CUTTING EDGE WHEN MACHINING SUPER ALLOYS
The thermal stress of the cutting edge is affected by the ability to absorb heat, created in the cutting area, expressed by the thermal characteristics of heat capacity, coefficient of heat conduction and density. The material is sensitive to thermal interaction between tool and the chip at low values of thermal conduction. If the most difficult-to-machine materials have a thermal
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[2]
Figure 1: Investigation of the distribution of temperature field when machining, above -difficultto-cut material, below -Carbon steel. [3]
The temperature in the cutting zone is influenced by the cutting conditions, tool geometry, tool material and cutting fluid. The cutting fluid is one of the most important factors which effects the productivity of difficult-to-machine materials [4] . The temperature reduction in the cutting edge, thanks to the applications of cutting fluids, aims at increasing the tool life.
INTRODUCTION TO MEASUREMENTS
The material tested is made of a super alloy, and cobalt-base, under the industry name: No. 188 with the chemical composition 22% Cr; 22% Ni; 14% W; 0.08% La; 41.92% Co, and is used in aircraft engines. The aim was to test the properties of this difficult to machine material and suggest suitable cutting materials and cutting parameters.
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The temperature at the cutting edge was measured using an MAURER AE 1012 device. The device measures the temperature by means of infrared radiation. The device is calibrated by the black radiator [5, 6] . In certain areas with bright surfaces measurement error is possible, due to decreasing heat radiation, which can be corrected using a known temperature [6] . 
Figure 2: Dependence of temperature on the cutting speed of S20 (ISO P15-P20).
Tab. 1 and Fig. 2 show that the temperature grows almost linearly with higher cutting speeds. The cutting tool is significantly heated and deformed at high speeds. b) Turning -cutting material IS0 K20-K30
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c) Turning -cutting material D240 Using a ceramic cutting insert, namely D240, it was necessary to start the measurement at higher cutting speeds because the measuring device (MAURER AE 1012) begins to measure at temperatures of approximately 550°C. The temperature was very high in comparison with the cemented carbide and this is a result of the inappropriate tool for this type of machined material, which is very tough.
EVALUATION OF EXPERIMENT AND CONCLUSIONS
The following three cutting tools were used in the experiment, non-coated cemented carbide S20 (ISO P15 -P20), coated cemented carbide ISO K20-K30 and ceramic D240. The device for temperature measuring MAURER AE 1012 begins to measure at temperatures of approximately 550°C, requiring higher cutting speeds than are appropriate for these types of tools in machining super alloys. Overall, cutting with a ceramic tool created very high temperatures, making this cutting tool inappropriate. The reasons for this are a higher toughness not suitable for this type of material. If we use the cemented carbide, both coated and non-coated, the temperature will decrease in the cutting area. Non-coated cemented carbide showed a slightly higher temperature at different cutting speeds.
The experiment shows that it is more cost effective to use non-coated cemented carbide with a high content of cobalt. If a higher tool-life is desired, it is necessary to choose the maximal cutting speed to be between 20 -30 m·min -1 , with a depth of cut no more than 1 mm and feed rate of approximately 1 mm. It is also required to keep a high rigidity and appropriate tool geometry with a chip former.
